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GENERAL INTRODUCTION 
Statement of the Problem 
Research on mother-infant free play, interaction in 
groups of deve1opmenta1 1 y delayed infants (Buckhalt, 
Rutherford, & Goldberg, 1978; Bui urn, Rynders, & Turnure, 
1974; Cardoso-Martins & Mervis, 1985; Cicchetti & Sroufe, 
1976, 1978; Cook & Culp, 1981; Dunst, 1980; Emde, Katz, & 
Thorpe, 1978; Jones, 1977, 1979, 1980; Stoneman, Brody, & 
Abbott, 1983; Vietze, Abernathy, Asche, & Faulstich, 1978), 
and intervention studies concerning these interactions 
(Kelly, 1979; Mash & Terdal, 1973; Seitz & Hoekenga, 1974) 
have increased rapidly within the last decade. However, 
there has been only a small amount of research devoted 
specifically to the investigation of interaction patterns 
between mothers and their infants with developmental delays 
who also have cerebral palsy (Brooks-Gunn & Lewis, 1984; 
Hanzlik, 1985a; Hanzlik & Stevenson, in press; Kogan & 
Tyler, 1973), and even a smaller amount of research focused 
on interventive techniques for this population (Hanzlik, 
1985b; Tyler & Kogan, 1977). Accordingly, the research 
presented here has been designed to replicate and extend 
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both the previous research of mother-cerebral palsied infant 
interaction and intervention. 
Principa 1 aims 
The principal aim of this research was to replicate and 
extend both the previous research of mother-cerebral palsied 
infant interaction and intervention by 
1. assessing free-play interactions of mother-
developmental 1 y de 1ayed-cerebra1 palsied (referred to 
as cerebral palsied infants) and mother-nonde1ayed 
infant dyads; and 
2. implementing and evaluating a realistic infant 
intervention program designed to remediate the 
maladaptive verbal and nonverbal interaction patterns 
between mothers and their cerebral-pal sied infants. 
Subordinate aims 
The subordinate aims of this research were 
1. to provide intervention services to a group of mother-
cerebral palsied infant dyads; and 
2. to document and define all aspects of the proposed 
research to ensure future replication. 
Explanation of Dissertation Format 
This dissertation has been developed in the following 
format : 
1. Abstract 
2. General introduction section 
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3. Three articles prepared for publication: 
a. A literature review paper entitled "Mother-
Developmental ly Disabled Infant Interaction and 
Intervention: A Review" 
b. The first of two research studies entitled "Mother-
Developmental ly Delayed-Cerebral- Pal sied and Non-
Delayed Infant Interaction During Free-Play: A 
Compari son" 
c. The second of two research studies entitled "The 
Effect of Intervention on the Free-Play Experience 
for Mothers and their Infants Who Are 
Developmentally Delayed-Cerebral-Palsied" 
4. Summary and discussion of the entire research project 
5. Additional citations of references: abstract, summary 
and discussion section 
6. Appendix section 
SECTION I; MOTHER-DEVELOPMENTALLY DISABLED 
INFANT INTERACTION AND INTERVENTION: A REVIEW 
Infant intervention program team members (occupational, 
physical, and speech therapists, teachers, etc.) typically 
provide many services for mother-cerebral-pal sied infant 
dyads. One service area of focus frequently relates to 
play. Team members have traditionally recommended, built, 
adapted, and instructed mothers how to use toys in order to 
facilitate and enhance the play experience for their 
infants. However, research has shown that team members have 
not yet begun to focus on one primary component of play, 
mother-infant verbal and nonverbal interaction. Unless team 
members have the knowledge to communicate how mothers should 
interact with their infants during play, their therapeutic 
efforts may be in vain. 
The purpose of this paper is to review the types of 
skills and knowledge required to mitigate the negative 
effects of characteristic verbal and nonverbal interaction 
patterns that occur during play for mother-cerebral-pal sied 
infant dyads. Specific intervention techniques that have 
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been proven to improve the type and reciprocity of mother-
cerebral -pal sied infant free-play interaction patterns will 
b« presented in addition to information regarding the 
importance of play to development, and the theoretical and 
empirical literature that relates to mother-cerebral-pal sied 
infant interaction and intervention during play. 
Theoretical Background 
Play is an essential component of infant development. 
It provides the context for which social, language, 
physical, and cognitive growth occur (Brooks-Gunn & Lewis, 
1982; Mindes, 1982). Characteristics of the mother and the 
infant influence each other and ultimately control the 
composition of play. Individual mother-infant 
characteristics shape the length, type, and quality of the 
interactions that occur (Bell, 1971; Brooks-Gunn & Lewis, 
1982, Sameroff & Chandler, 1975). Consequently, many areas 
of development are dependent, to some extent, on the 
behavioral interactions of the mother-infant dyad that occur 
during play. 
The importance of the impact of mother-infant 
interaction during play on social development is shared by 
theorists holding ethological (Beach, 1945), psychoanalytic 
(Erickson, 1950), cognitive developmental (Piaget, 1951), 
and social psychological (Mead, 1934) views. Theorists such 
as Mead (1934), Bruner (1974/75; 1975), and Schaffer (1977) 
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have suggested that the infant first learns the rudiments of 
social behavior during early interaction games between 
mother and infant. Mother-infant dyads engage in games 
which typically include repeated, predictable, reciprocal 
patterns of behavior. Each member of a successful dyad is 
able to elicit behaviors from his/her partner that are 
complementary to the game and that facilitate continued 
interactions. Characteristics of such interactive games, 
therefore, provide the infant with the opportunity to attach 
social/communicative mean to gestures and words, and learn 
both the structure and the reciprocal nature of social 
i nteracti on. 
Inherent to the interaction of the game is behavior 
which also facilitates other areas of development besides 
social growth. For example, as the infant is moved about on 
the mother's lap, righting and equilibrium reactions are 
elicited which facilitate the development of gross motor 
patterns (Connor, Williamson, & Siepp, 1978). As the infant 
reaches and manipulates his/her mother's hand or finger, 
fine motor development is facilitated (Finnie, 1975). And, 
as the infant studies and explores that finger, cognitive 
development is enhanced (Piaget, 1951). 
What happens, however, to the games of the mother-
infant dyad if the interactions of the pair are not 
complementary? What are the theoretical implications? As 
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noted previously, the behavioral characteristics of the dyad 
direct the quality of the interaction. Each dyad member 
influences the other by a wealth of behaviors, the most 
important being interactional responsiveness according to 
social learning (Bandura, 1977) and ethol ogica1-attachment 
theorists (Ainsworth, 1973). The social learning theorists 
have suggested that the infant's competencies are derived 
from parental behavior which is contingent upon the infant's 
own behavior. Similarly, ethologists have theorized that 
mothers and infants must mutually and actively contribute to 
the dyadic interactive system in order for it to work 
functionally. Consequently, if one of the dyad members is 
unable to demonstrate or elicit behaviors that promote 
interactional responsiveness, maladaptive behaviors may be 
the result, and the dyad may be at risk for interactive 
behavioral anomalies that have the potential to affect the 
social, cognitive, language, and physical development of the 
infant. 
Researchers who have studied mother-cerebral-pal sied 
infant dyads during play have reported that the infants are 
characteristically less responsive to their mothers than 
their nondelayed counterparts (Hanzlik & Stevenson, in 
press) or other groups of developmentally disabled infants 
(Buckhalt, Rutherford, & Goldberg, 1978). The following 
section will provide information on how the interactional 
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characteristic of less responsiveness can affect the 
interaction patterns of mothers and their deve1opmenta1 1 y 
disabled infants. 
Related Empirical Research 
The results of research on mother-infant interaction in 
groups of de ve1opmenta1 1 y disabled (e.g., Down's syndrome, 
mentally retarded, developmenta11 y delayed, de ve1opmenta1 1 y 
del ayed-cerebral-pal sied) and nondisabled infants indicates 
that, regardless of the infant's diagnostic category, there 
are some behavior patterns that all mother-deve1opmenta1 1 y 
disabled infant dyads exhibit that differentiate them from 
mother-nondisabled infant dyads. Developmentally disabled 
infant dyads have been reported to be less responsive 
(Buckhalt, Rutherford, & Goldberg, 1978; Hanzlik, 1985a; 
Hanzlik & Stevenson, in press; Kogan & Tyler, 1973), show 
fewer attentional and affective behaviors (Cicchetti & 
Sroufe, 1976, 1978; Emde, Katz, & Thorpe, 1978; Hanzlik, 
1985a), exhibit fewer positive responses and verbalizations 
and demonstrate more compliance (Hanzlik, 1985a; Hanzlik & 
Stevenson, in press) in comparison to nondeve1opmenta 1 1 y 
disabled infants. Mothers of developmentally disabled 
infants have been reported to initiate (Eheart, 1976), and 
control and direct (Buium, Rynders, & Turnure, 1974; Hanzlik 
& Stevenson, in press; Jones, 1977, 1979, 1980; Kogan & 
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Tyler, 1973) more interactions than mothers of 
nondevelopmental 1 y disabled infants. 
Nevertheless, there is research that has also 
documented behavior patterns that have differentiated 
between mothers and their infants who are cerebral-palsied-
developmental1 y delayed and mothers and their infants who 
are only developmental 1 y delayed. Hanzlik and Stevenson (in 
press) studied differences between these groups while 
comparing them to nondelayed mental-age-matched, and 
nondelayed chrono1ogica1-age-matched infants. They found 
that cerebral-pal sied infants exhibited more positive 
responsiveness and engaged in more physical contact with 
their mothers than did the developmental 1 y delayed infants. 
Mothers of cerebral-pal sied infants engaged in more overall 
and directive interactions than did the comparison group of 
mothers. Moreover, the two groups of disabled infants were 
dissimilar in their differences from the nondelayed infants. 
For example, the developmentally delayed infants engaged in 
more competing behaviors than both groups of nondelayed 
infants though these differences did not occur for the 
cerebral-pal sied infants and the nondelayed infants on this 
measure. Additionally, the cerebral-pal sied infants engaged 
in less independent play and more physical contact in 
comparison to both nondelayed infant groups; the delayed 
infants were similar to their mental age (MA) and 
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chronological age (CA) mates on these measures. It could be 
that the physical disabilities of the cerebral-pal sied 
infants were influencing factors in these differences. 
Since the infants with cerebral palsy were generally a 
captive audience for their mothers, they were seldom given a 
chance to engage in independent play or competing behaviors. 
As they were unable to move from their mothers or execute 
more than simple fine and gross motor skills, their mothers 
often handed them toys and frequently positioned and 
repositioned them. This was not the case for delayed 
infants, who were quite active in gross and fine motor 
skills. 
Brooks-Gunn and Lewis (1984) compared mother-infant 
interactions in groups of infants who were diagnosed as 
having Down's syndrome, cerebral palsy, or developmental 
delays. Their results generally supported the findings of 
Hanzlik and Stevenson (in press). They found that though 
all mothers typically responded to their infants' mental age 
more than to their chronological age or handicap, on a 
number of measures there was an effect of infant handicap. 
Mothers of cerebral-pal sied infants engaged in more proximal 
(physical contact, seeking proximity) and total behavior 
during the interaction period observed than Down's syndrome 
or developmentally delayed infants even though the cerebral-
palsied infants engaged in less overall behavior than the 
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comparison groups of infants. As did Hanzlik and Stevenson 
(in press), these authors also hypothesized that the high 
incidence of proximal behavior was related to the limited 
physical ability of the infants. 
Recently, Hanzlik (1985a) has further investigated the 
physical contact behaviors, positioning, and other verbal 
and nonverbal behaviors of mother-cerebral-palsied-
deve1opmenta1 1 y delayed infant dyads in comparison to 
mother-nonde1ayed mental-age-matched infant dyads. Results 
indicated that mothers of cerebral-pal sied infants directed 
their infants more, and their infants complied more 
frequently than the companion group. Behaviors were 
frequently a direct result of their mothers' physical 
guidance, not the infant's voluntary choice. Additionally, 
mothers and their nondelayed infants engaged in more face-
to-face interaction and more voluntary positive interactions 
than the mother-cerebral-pal sied infant dyads. 
Kogan and Tyler (1973) studied mother-child 
interactions in groups of children who were nondelayed (2-5 
years old), mentally retarded (3-7 years old), and cerebral-
palsied (1-4 years old; some of the children with cerebral 
palsy were mentally retarded, others were not). Their 
results are in general agreement with other research of this 
nature (Brooks-Gunn & Lewis, 1984; Hanzlik & Stevenson, in 
press). However, they did not find any interactional 
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differences between the mothers of the cerebral-pal sied and 
the mothers of the mentally retarded children. This 
difference may be due to the effect of (a) the age 
differences of the infants and children in these studies, or 
(b) the cognitive heterogeneity of the children with 
cerebral palsy in the Kogan and Tyler study (1973). 
Kogan and colleagues also investigated, longitudinally, 
mother-infant interaction in groups of infants with cerebral 
palsy. Though not comparing them to mothers and their 
nondelayed infants, the investigators did observe these 
dyads in play and therapy situations. Results from these 
investigations indicated that mothers and infants 
demonstrated higher frequencies of negative behavior and 
that mothers exhibited more controlling behaviors during 
therapy than in play (Kogan & Tyler, 1972). Furthermore, as 
the infants grew older, the same patterns continued to be 
demonstrated and a progressive reduction in maternal 
expressions of positive acceptance and affection, in both 
the play and therapy situations, occurred over the duration 
of the study (Tyler, Kogan, & Turner, 1974). The magnitude 
of the mother's affect decrement was inversely related to 
the infint's gross motor improvements; the less progress the 
infant made, the greater her affect reduction. 
Additionally, mothers whose infants had achieved independent 
walking by the termination of the study demonstrated less 
1 3  
affect reduction than those whose infants were not walking. 
A post hoc comparison of mother-nonde1ayed infant 
interactions with the mother-infant dyads in the study was 
made. No similarities in affect decrement for the mother-
nondelayed infant dyads were discovered. 
The interactive differences between mother-cerebra1-
palsied infant dyads and other mother-infant groups 
discussed in the preceding research elucidates a strong need 
for creative intervention programs developed specifically 
for these mother-infant dyads, particularly when results 
from infant intervention studies are reviewed. Hanzlik 
(1985b), Kelly (1979), Mash and Terdal (1973), Tyler and 
Kogan (1977), Seitz and Hoekenga (1974) have all indicated 
that more normalized styles of interaction may be within 
both the infant's (or child's) and mother's repertoire of 
behavior. But due to an apparent interactive breakdown, 
these behaviors do not occur without intervention. . 
Mother-Developmentally Disabled Infant Interaction 
Intervention 
Intervention programs for high-risk infants have become 
increasingly common nationwide. In a review of several 
early intervention efforts, Bronfenbrenner (1975) reported 
that intervention is most effective when the program is 
home-based, begun when the child is very young, involves the 
parent directly in activities fostering the child's 
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development, and encourages reciprocal interaction between 
the mother and the infant. However, reviewing a large 
number of programs for handicapped infants and young 
children (Bricker & Bricker, 1976; Coyner, 1980; Denhoff & 
Hyman, 1976; Haynes, 1976; Neil son, Sol lins, Meisel, Lowry, 
Engel, & Johnson, 1975; Shearer & Shearer, 1976) one content 
area of programming has been consistently neglected, the 
facilitation of reciprocal mother-infant interaction. 
Though mother-infant interaction is an important buzz-word 
in these intervention programs, there have been no attempts 
to change the interaction style of the dyads enrolled in the 
programs (of notable exception is the 1980 Edgar and Kelly 
program). On the other hand, there have been a small number 
of intervention studies which have focused in changing 
maternal-developmentally disabled infant/child interaction 
patterns. 
For instance, Tyler and Kogan (1977) analyzed 
videotapes of 18 mother-cerebral-pal sied infant/child dyads 
during free play and occupational and physical therapy in 
two pretest and two posttest sessions at the infant's/ 
child's preschool. The infants and children ranged in age 
from 21 to 61 months. There were eight weekly 1-hour 
intervention sessions between testings. During the first 
intervention session, selected samples of the pretest 
videotape were reviewed with the mother after the researcher 
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and the mother identified areas of behavioral concern. 
Specific behavioral suggestions for mothers from the 
researcher were made to encourage positive behaviors 
(smiling, affection, etc.) and to discourage stressful or 
conflict situations (hostile, controlling behaviors, etc.). 
Mothers individually practiced these behaviors during 
play and occupational and physical therapy sessions with 
their children while they wore a "bug-in-ear," which is a 
small earphone. Through the earphone, the researcher 
provided the mother with suggestions, reinforcements, and 
on-going feedback during each intervention session. Results 
from the comparisons between the pretest and posttest 
observations indicated that there were fewer stressful and 
conflicting situations in the posttest observations than 
there were in the pretest observations for both the mother-
cerebral -pal sied infant/child dyads immediately and 9 months 
following intervention. 
Mash and Terdal (1973) analyzed free-play interactions 
of 50 mothers and their mentally retarded children who 
ranged in age from 4 to 10 years. There was one pretest and 
one posttest session in which treatment and control group 
interactions were videotaped. Following the initial 
videotaped behavioral observation, two researchers met with 
small groups of mothers for a total of two 1-hour sessions 
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to work on play behavior and eight 1-hour sessions to 
discuss the basic principles of behavior modification. 
In the play sessions, mothers in the treatment group 
were taught to facilitate interaction with their children by 
decreasing their control behaviors (commands, questions) and 
increasing their response behaviors to their children. 
Videotaped examples of parent-child interactions were used 
to demonstrate appropriate and inappropriate interactive 
behaviors and to Identify concepts of behavioral management. 
The findings from this study indicated that mothers in the 
treatment group communicated with their children by using 
less control and more positive responses (interactions, 
praising) than did mothers from the control group during the 
posttest observational sessions, though their behaviors were 
similar in the pretest session. The children whose mothers 
were in the treatment group responded to the change in 
maternal behavior by complying and interacting with their 
mothers more frequently. These behavioral changes did not 
occur in the children whose mothers were in the control 
group. 
In a similar investigation, Seitz & Hookenga (1974) 
studied parent-child free-play interactions in four dyads. 
The children were 2-4 years old. Parents and children were 
required to come to a clinic for 1 hour per day, 3 days per 
week, for 8 weeks. All parent-child dyads were videotaped 
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twice during a free-play situation prior to entering the 
program and 1 week after the intervention program had ended. 
The goals of the intervention were to facilitate (a) parent 
responsiveness, (b) more parent-child interaction, and (c) 
more positive and compliant child behaviors. 
During the first six intervention sessions, parents 
observed and described the play behaviors of their children 
and researchers. Researchers in the play room modeled 
appropriate play and language behavior. They had been 
taught to comment about the child's activities. For 
example, they expanded, reflected, and interpreted the 
utterances made by the children and extended their play by 
participating in the activities the child selected. 
Researchers in the observation booth with the parents helped 
parents identify and describe these behaviors. In later 
weeks, parents had the option of going into the play room 
with their children to replace the researchers. During the 
last 2 weeks of the program, parents had entirely replaced 
the researchers in the observation booth and.pl.ay room. The 
results from this study indicated that after intervention, 
both parents and children became more positively responsive 
(decreased directives, increased interactions, and praise). 
The mean length of utterance (MLU) also increased for all 
children. 
1 8  
More recently, research has been conducted which has 
exclusively examined interactions between mothers and their 
handicapped infants. Kelly (1979) observed 14 mother-
handicapped infant dyads (one of the 14 primary caregivers 
was a father) during a teaching situation. Mother-infant 
pairs were grouped by infant age, 0-12 months or 13-18 
months, and then randomly assigned to a treatment or control 
group. Each group was videotaped twice during the pretest 
and posttest situations. 
The treatment group received a home-based intervention 
program designed to improve the quality of mother-infant 
interaction. In the first of the eight weekly half-hour 
sessions, the mother and researcher reviewed and discussed 
positive and negative aspects of the pretest videotape. The 
following intervention sessions consisted of home visits in 
which the mothers interacted with their infants while the 
researcher gave verbal reinforcement and suggestions to 
increase the frequency of positive maternal behaviors (e.g., 
praise, interactions) and decreased the negative maternal 
behaviors (e.g., frown, reprimand). The data from the 
pretest and posttests indicated that maternal positive 
behaviors increased and maternal directive behaviors 
decreased. There were no significant changes in the 
frequency of infant behaviors from the pretest to posttest 
observations. 
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These previous researchers have relied heavily on 
sophisticated equipment and multiple visits to provide their 
intervention information. Unfortunately, occupational 
therapists and other professionals involved in educational 
or medically based intervention programs do not always have 
extensive equipment available to them, nor are they always 
available for weekly treatment sessions due to their large 
caseloads. For these reasons, Hanzlik (1985b) developed a 
study which addressed the treatment limitations that infant 
intervention program team members frequently deal with while 
working with mothers and their developmentally disabled 
infants. 
Hanzlik (1985b) studied 20 mother-cerebral palsied 
infant dyads randomly assigned to an experimental or control 
group. Both mother-infant groups were initially videotaped 
during 15 minutes of free play in their homes. Following 
the videotape, the experimental group received 1 hour of 
instruction focused at decreasing constant physical contact, 
maternal verbal and nonverbal directiveness, and 
noncontingent communication, and increasing maternal use of 
eye contact and the use of a variety of communication 
strategies such as statements, questions, praises, etc. 
Mothers also learned a variety of therapeutic positions to 
use with their infants during play with and without adaptive 
seating equipment. Following their instruction (a practice 
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period was also included in this time frame for the 
mothers), mothers were given a handout reviewing the 
information presented. The mothers and their infants in the 
control group received 1 hour of neurodeve1opmenta11 y 
treatment-based occupational therapy. Following their 
instruction (and practice period), these mothers were also 
given a handout reviewing the information presented. 
Effects of the intervention period were evaluated 2 
weeks after the initial visit by videotaping the mother-
infant dyad in a 15-minute free-play situation. Partial 
findings from this study indicated that mothers in the 
experimental group engaged in more face-to-face interaction, 
positive types of initiations and responses, used 
positioning seating equipment more frequently, and engaged 
in less physical contact and less directive physical 
guidance with their infants than did mothers in the control 
group during the posttest observation session, though their 
behaviors were similar in the pretest session. It appears 
that because the mothers in the experimental group changed 
their behaviors, particularly in the area of directive 
physical guidance, which resulted in forced infant 
compliance, their infants were able to engage in an overall 
greater number of voluntary responses in comparison to their 
counterparts, who continued to frequently receive directive 
physical guidance. 
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Conclusi on 
The research reviewed indicated that the maladaptive 
characteristics of mother-developmentally disabled infant 
interaction can be ameliorated through a variety of 
intervention approaches. Nevertheless, though all of the 
intervention sessions were different, they had one major 
factor in common: Mothers in the experimental groups 
received specific training focused towards teaching them how 
to effectively and reciprocally communicate with their 
infants. In other words, the change in maternal patterning 
of interactions was the necessary stimulus to produce a 
positive change in the infants' patterns of interactions. 
This review elucidated two primary areas of 
consideration for further enhancement of intervention 
programs for mother-developmental1 y disabled infants (beyond 
that of maternal instruction for the development of 
effective mother-infant interaction patterns): First, the 
literature reviewed here has shown that all mother-
developmental ly disabled dyads benefit from intervention 
programming focused towards improving mother-infant verbal 
interaction. It also showed that verbal interaction 
intervention alone was inadequate to meet the comprehensive 
needs of mother-developmenta11 y delayed cerebral-pal sied 
infant dyads. The physical handicap of the developmental 1 y 
delayed cerebral-pal sied infant appears to place an 
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additional burden upon mother-infant interaction, which 
dictated an intervention approach that attended to both the 
verbal and the nonverbal interaction patterns of the dyad. 
Second, nearly all programs reported succeeded in 
facilitating more positive and less negative maternal and 
infant/child behaviors during play. Additionally, some of 
the programs also had unique secondary thrusts. For 
example, Hanzlik (1985b) emphasized social and physical 
development by focusing on such areas as positioning with 
and without equipment and face-to-face interaction, while 
Seitz and Hoekenga (1974) concentrated in improving each 
child's language and social development. Such examples 
indicate that the play environment of the infant and young 
child has the potential to be used as the context to 
facilitate areas of development such as social, language, 
and physical growth simultaneously. There is no evidence in 
the literature that indicates that each area of infant 
development must be treated in isolation. 
Accordingly, it is time to integrate the information 
and techniques from a variety of intervention programs to 
produce a comprehensive approach to meet the needs of the 
total infant. Research must be developed to explore how 
play can be used as the basis of infant intervention 
programs that include the ongoing facilitation of reciprocal 
mother-infant interaction (or teacher-infant) while 
2 3  
simultaneously addressing the infants' needs in the areas of 
language, motor, self-help, and cognitive development. 
Additionally, current findings of mother-developmental 1 y 
disabled infant interaction intervention research should be 
broadly integrated into infant intervention programs in 
order to enhance the comprehensiveness of the programs and 
the effects that they have on their clients. 
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SECTION II: MOTHER-DEVELOPMENTALLY DELAYED-CEREBRAL-PALSIED 
AND NONDELAYED INFANT INTERACTION DURING FREE-PLAY: 
A COMPARISON 
Ethological attachment theory (Ainsworth, 1973) has 
predicted that if both mother and infant do not mutually and 
actively contribute to their communication system, the dyad 
is at risk for maladaptive communicative patterns to 
develop. Comparative communication studies of mothers and 
their developmental!y delayed cerebral-pal sied (referred to 
as cerebral-pal sied infants for the remaining text) and 
nondelayed mental age (MA) matched infants appear to support 
this prediction. 
Empirical research has indicated that cerebral-pal sied 
infants are less responsive (Brooks-Gunn & Lewis, 1984: 
Hanzlik & Stevenson, in press), more compliant, and less 
independent (Hanzlik & Stevenson, in press) than their 
nondelayed counterparts while their mothers engage in a 
greater number of communications, more physical contact 
(Brooks-Gunn & Lewis, 1984; Hanzlik & Stevenson, in press) 
and more verbal directives (Hanzlik & Stevenson, in press; 
Kogan & Tyler, 1973) than mothers of nondelayed infants (see 
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Hanzlik, 1985 for a review of this literature). These 
studies have focused almost exclusively on the verbal 
communication patterns of mother-cerebral-pal sied infant 
dyads. However, the characteristics of cerebral palsy: 
abnormal muscle tone, incoordination of muscle action and 
the inability to maintain normal postures, equilibrium or 
perform normal movements indicate that in order to fully 
understand the interaction patterns of mother-cerebral-
palsied infant dyads, a comprehensive exploration of the 
dyads' nonverbal communications patterns must also be 
studied. 
This study was carried out as part of a mother-
cerebral -pal sied infant interaction intervention program. 
It was designed to explore the verbal and nonverbal 
communication patterns of these dyads. The hypotheses of 
this study, derived from the literature and the author's 
clinical experiences, were 
(a) mothers of cerebral-pal sied infants would be more 
verbally and physically directive, and initiate and 
respond to their infants more frequently and less 
positively than mothers of nondelayed infants; 
(b) cerebral-pal sied infants would be less independent, 
less responsive, and engage in more physically directed 
compliance, and less voluntary responsiveness than 
their nondelayed counterparts; and 
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(c) mother-cerebral-pal sied infant dyads would engage in 
less face-to-face interaction, more physical contact 
(e.g., touching), and more holding than the mother-
nondelayed infant dyads. 
Method 
Subjects 
Two groups of 20 Caucasian mother-infant pairs 
participated in this study. The first group included 
infants with developmental delays and cerebral palsy. The 
second group included infants with no delays. The two 
groups of infants were matched according to sex and MA. 
The MA for each cerebral-pal sied infant was at least 
one standard deviation below the mean for the infant's 
chronological age (CA) as established by the Bayley Scales 
of Mental Development (Bayley, 1969). These infants had a 
mean MA equivalent of 8.8 months (range: 2-18 months), a 
mean Mental Development Index of 53 (range: 50-76), and a 
mean CA of 17.7 months (range: 8-32). Their diagnoses were 
as follows: 5 hémiplégies, 3 diplegics, 12 quadrap1egics. 
Four levels of severity (Cruickshank, 1976 - see Appendix A 
for definitions of severity classifications) were also used 
to further describe the developmental status of these 
infants: 7 were mildly impaired, 4 were moderately 
impaired, 6 were moderately-severely impaired, and 3 were 
severely impaired. 
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Nondelayed infant-mother dyads were recruited through 
the newspaper; cerebral-pal sied infant-mother dyads were 
recruited through infant intervention programs. All mothers 
and infants were free from any major sensory handicaps. 
There were 28 male and 12 female subjects. The parents of 
both infant groups ranged in their social status ratings 
from major professionals to semiskilled workers according to 
Hoi 1ingshead's Four-factor Index of Social Position (1978). 
The following number of infants in each group had one or 
more siblings: cerebral-pal sied - 10, nondelayed - 15. The 
cerebral-pal sied infants were unable to ambulate 
independently or with assists such as walkers. Their 
locomotor statuses were not commensurate with their CAs: 
0 walked independently, 4 cruised, 5 crawled or crept, 
5 rolled, 6 were nonmobile. The locomotor statuses of the 
nondelayed infants were within normal limits for their CAs: 
5 walked independently, 5 cruised, 3 crawled or creeped, 
5 rolled, 2 were nonmobile. 
Procedure and material s 
Mother-infant pairs were videotaped for 15 minutes of 
free play in their living rooms. A standard box of 20 toys 
(see Appendix B) was brought to each home for use during the 
observation session. Mothers were requested to play with 
their infants as usual (see Appendix C for these 
directions). 
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After the observation session, the following tasks were 
completed in the stated order (see Appendix D for a 
description of these measures): (a) a modified Milani-
Comparetti and Gidioni Scale of Gross Motor Development, 
locomotion section (1967), and the Bayley Scale of Mental 
Development (Bayley, 1969) were administered to each infant; 
(b) The Maternal Observation Interview (Eheart, 1976) was 
administered to each mother in order to assess her reactions 
regarding the validity and reliability of the observation 
session; (c) demographic information was requested from the 
mother. 
Maternal and infant behaviors were recorded (see 
Table 1 for a listing of the behaviors analyzed, their 
definitions, and reliabilities) according to the response 
class matrix (Mash, Terdal & Anderson, 1973 - see Appendix D 
for the matrix and definitions of each matrix behavior). 
Data were recorded simultaneously with two separate matrices 
by two independent observers. One of the two observers was 
blind to the types of infants being observed and to the 
hypotheses of the study. For each 15-second period, the 
maternal matrix was used to record the mother's first 
behavior as antecedent and the infant's following behavior 
as consequent; the infant matrix was used to record the 
infant's first behavior as antecedent (coded as consequent 
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on the maternal matrix) and the mother's following behavior 
as consequent. 
TABLE 1 
Dictionary of Mother-Infant Behaviors and Interobserver 
Reliabi1i ty 
Behavior Definition Reliability 
Infant 
Compliance.... Any behavior ranging from .85 
approximation to full compliance 
in response to the mother's 
verbal communication of command, 
command-question, or negative 
(if the mother's negative 
behavior included a command). 
Any behavior ranging from .90 
approximation of to full 
compliance which is physically 
controlled and directed by the 
mother. 
Response The sum of all verbal and .73 
nonverbal behaviors (compliance, 
physically directed compliance, 
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T A B L E  1  ( C o n t i n u e d  )  
Behavior Definition Reliability 
negative, verbal interaction, 
nonverbal interaction except no 
response) that the infant 
emitted in response to all 
maternal verbal and nonverbal 
behaviors (verbal command, 
physical command, command-
question, question, praise, 
negative, verbal interaction, 
nonverbal interaction, no 
response). 
Voluntary The sum of all verbal and .75 
response nonverbal behaviors except 
physically directed compliance 
emitted in response to maternal 
verbal and nonverbal behaviors 
except physical control and 
di recti veness. 
Mother 
Verbal 
di recti veness 
Any direct command or statements 
that include imperatives. 
. 8 1  
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T A B L E  1  ( C o n t i n u e d )  
Behavior Definition Reliability 
Physical Any time the mother physically .83 
directive- moves the infant's body or 
ness controls the infant's physical 
response. 
Initiation.... The sum of all verbal (except no .77 
response) and nonverbal behavior 
that the mother emitted. 
Positive The sum of all maternal .75 
initiation questions, praises, verbal 
interactions, and nonverbal 
interactions. 
Response The sum of all verbal and .72 
nonverbal behavior (except no 
response) that the mother 
emitted in response to infant 
behavi or. 
Positive The sum of all maternal .76 
response questions, praises, verbal 
interactions, and nonverbal 
interactions. 
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T A B L E  1  ( C o n t i n u e d )  
Behavior Definition Reliability 
Holding® Any time the mother physically 1.00 
held her infant (e.g., in her 
lap, standing, etc.) 
Face-to-face.. Any time the mother and her .96 
contact® infant were in a face-to-face 
position. 
Physical Any time any type of touching 1.00 
contact® occurred. 
Note : Interobserver reliabilities were calculated for 35 
subjects. Reliability coefficients were calculated 
according to kappa (Cohen, 1960), to correct for chance 
interobserver agreement. 
®These behaviors were scored simultaneously with each other 
and with other behaviors previously listed. 
Videotape observers trained for an 18-hour period, 
studying matrix behavior definitions and rating videotapes 
of mother-cerebral-pal sied and nondelayed infants that were 
not used in the study. Interrater reliabilities were 
calculated for nearly all of the subjects. Therefore, the 
reliability calculations were not conducted until the coding 
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had been completed. Reliability coefficients were 
calculated according to kappa (Cohen, 1960) to correct for 
chance interrater agreement. 
Results 
Patterns of maternal behavior 
Identical analyses were conducted on all measures. All 
hypothesized group comparisons were computed using two-
tailed paired t-tests. As expected, mothers of cerebral-
palsied infants were more verbally [t(19) = 2.09, £<.05] and 
physically directive Ct(19) = -4.86, £<.0003] and engaged in 
fewer positive behaviors in their initiation [t(19) = -4.44, 
£<.0003] and response [t(19) = 5.98, £<.0003] communication 
patterns to their infants in comparison to the mothers of 
nondelayed infants. However, mothers of cerebral-pal sied 
infants were not found to initiate or respond to 
significantly more behavioral communications with their 
infants than mothers of nondelayed infants. Nevertheless, 
because the response class matrix allows only one behavior 
to be recorded during the 15-second observation period, the 
true communication frequency is impossible to capture. 
Patterns of infant behavior 
The hypothesized patterns of infant behaviors were 
confirmed for the two infant groups. Cerebral-pal sied 
infants were more compliant [^(19) = 4.36, £<.0003], less 
responsive [t(19) = -3.66, £<.001], less independent 
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[t(19) = -3.61, £<.001], and they engaged in fewer voluntary 
responses [t(19) = -4.69, £<.0003] with their mothers than 
their counterparts. Cerebral-pal sied infants also engaged 
in more physically directed compliance [t(19) = 2.83, 
£<.005] than the nondelayed infants. 
Correlations were also conducted to examine the 
relationships between maternal physical directiveness and 
infant-directed compliance and responsiveness. It was found 
that as mothers of both nondelayed and cerebral-pal sied 
infants increased their levels of physical directiveness, 
their infants, respectively, engaged in more physically 
directed compliance (r = .89, £<.001); (r = .75, £<.001) and 
less voluntary responsiveness (r = -.40, £<.05); (r = .50, 
£<.01). 
Attributes of communication behavior 
As hypothesized, mother-cerebral-pal sied infant dyads 
engaged in more physical contact [t(19) = 4.77, £<.0001] and 
fewer face-to-face interactions [t(19) = -6.25, £<.0001] 
than did their counterparts. Mothers of cerebral-pal sied 
infants also held their infants more frequently [t(19) = 
5.23, £<.03] than did the mothers of nondelayed infants. 
Correlational results 
To further examine how maternal nonverbal behaviors 
correlated with their infants' mental and motor skills, 
relationships between maternal physical contact and physical 
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directiveness and infant mental age, locomotor skill, and 
severity of impairment were studied for both groups of 
mother-infant dyads. No significant relationships were 
established between the amount of maternal directive 
physical guidance that occurred for mother-cerebral-pal sied 
infant dyads and the infants' levels of motor skills, mental 
ages, or severity of diagnoses (see Table 2 for a 1 1 
correlati on s ). 
TABLE 2 
Correlations Between Maternal Physical Contact and Physi cal 
Di recti veness and Infant MA, Locomotor Ski11 , and Severity 
of Impai rment 
Correlation with infant behaviors 
Locomotor Severity of 
Maternal behaviors MA skill impai rment 
Physical contact 
Mothers of cerebral 
palsied infants 04 -.58* 65** 
Mothers of nondelayed 
infants 58* 57* NA 
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T A B L E  2  ( C o n t i n u e d )  
Correlation with infant behaviors 
Locomotor Severity of 
Maternal behaviors MA skill impai rment 
Physical directiveness 
Mothers of cerebral-
palsied infants .26 -.35 -.29 
Mothers of nondelayed 
infants .55* -.57* NA 
*£ <.005. 
**£ <.001. 
It was found, however, that mother-cerebral -palsied 
infant dyads engaged in significantly less physical contact 
as their infants' motor skills improved and as the severity 
of the infants' diagnoses decreased. Nevertheless, 
increasing levels of mental age had no impact upon the 
amount of physical contact that occurred for these dyads. 
In comparison, strong relationships were evident between all 
of the previously discussed variables (as applicable) for 
the mother-nonde1ayed infant dyads. According to the 
correlations, social class differences did not account for 
the group differences among the indices analyzed. 
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Materna 1 observation interview (Eheart, 1976) 
The results of this interview suggested that the 
presence of the equipment and the observer had limited 
effects upon the natural interchange of the mother-infant , 
dyad. Mothers reported that the only behavioral difference 
they observed during the free-play situation was that their 
infants tended to be less vocal than usual. This may have 
been due to the effect of the new toys, which appeared to 
hold the infants' attention longer than usual, depressing 
the number of vocalizations that typically occurred. 
Di scussion 
The results of this study have generally confirmed the 
findings of previous research regarding mother-cerebral-
palsied infant verbal communications patterns (Brooks-Gunn & 
Lewis, 1984; Hanzlik & Stevenson, in press; Kogan & Tyler, 
1973) and extended the data available regarding mother-
cerebral -pal sied nonverbal communication patterns. 
The nonverbal behaviors of the mother-cerebral-pal sied 
infant dyads are necessary to understand the dynamics of 
their communication patterns. The research presented here 
has served to further the knowledge in three specific areas 
of nonverbal communication for mother-cerebral-pal sied 
infant dyads. First, the observation that cerebral-pal sied 
infants are more compliant, even though they are less 
responsive than their counterparts, is puzzling until it 
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becomes clear that their compliant behaviors are frequently 
involuntary. Mothers of cerebral-pal sied infants force them 
to comply by physically directing them, moving them or a 
body part from one location to another. In general, the 
high percentage of maternal physical directives and the 
relationship between maternal physical directives and infant 
voluntary responsiveness and directed compliance (as mothers 
of cerebral-pal sied infants engaged in more physical 
directiveness, the infant behaviors of directed compliance 
increased while voluntary responsiveness decreased) appear 
to explain, to some extent, why these infant behaviors are 
more frequent than those of their counterparts. Cerebral-
palsied infants are seldom given a chance to respond to a 
maternal behavior which is not couched in physical 
directiveness. And, empirical studies have consistently 
reported that maternal control imposed upon nondelayed (Bee, 
1967; Campbell, 1974; Stayton, Hogan, & Ainsworth, 1971) or 
deve1opmenta1 1 y disabled infants and children (Mash & 
Terdal, 1973; Seitz & Hoekenga, 1974; Tyler & Kogan, 1977) 
inhibits their voluntary responsiveness. 
Mothers of cerebral-pal sied infants not only engage in 
a high frequency of physical directives, they also more 
frequently engage in communications with their infants that 
include some type of physical contact in contrast to mothers 
of nondelayed infants. Although one would expect infants 
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with cerebral palsy to receive more physical contact and 
directive physical guidance than their nondelayed 
counterparts due to their limited motor skills and 
coordination (Green, Gustafson, & West, 1980), the 
adaptiveness of these nonverbal communication patterns is 
questionable. Mothers of nondelayed infants decrease both 
physical contact and the amount of directive physical 
guidance they engage in as their infants' MA increases; 
mothers of cerebral-pal sied infants do neither. Though 
mothers of cerebral-pal sied infants do decrease their 
physical contact as their infants' motor skills increase and 
their severity levels decrease, the observation remains that 
mothers of cerebral-pal sied infants do not respond to their 
infants' mental status in regards to their directive 
physical guidance and physical contact patterns of 
communication. The nonverbal behaviors they engage in with 
their infants are not related to their infants' MA. 
Consequently, one must ask what effect these nonverbal 
patterns of maternal communication could have on the 
developing infant with cerebral palsy? Levy (1943) and 
Sharlin and Polansky (1972) have suggested that maternal 
behavior, such as excessive contact and prevention of 
independent behavior, affects one's social-emotional 
development by serving to encourage one to remain less 
competent and self-sufficient than she/he might otherwise 
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be. Therefore, it appears that the physical contact and the 
directive physical guidance that mothers of cerebral-pal sied 
infants engage in could be partially responsible for the 
behaviors that have been reported as characteristic of the 
cerebral-pal sied infant such as dependent, insecure, and 
socially immature (Connor, Williamson, & Siepp, 1978; 
Neurodeve1opmenta1 Treatment Association, 1975). 
Another finding that also may affect the cerebral-
palsied infant's social-emotional development is that 
regarding face-to-face contact patterns. Face-to-face 
contact has been established as an important component of 
the developing mother-infant relationship (Ainsworth, 1973; 
Schaffer, 1977). Infant behaviors, often initially 
stimulated by parents' facial characteristics, seem to 
elicit specific parental responses; however, face-to-face 
contact is necessary before these responses can be elicited. 
Robson and Moss (1970) have reported that strong affection 
was first reported by primiparous mothers after the infant 
had begun to make prolonged eye contact and smile. A 
similar finding was reported by Wolff (1963). Hutt and 
Dunsted (1966) cited face-to-face contact/eye contact as a 
fundamental release mechanism for the triggering of 
successful social interaction. Accordingly, it appears that 
the face-to-face contact that mother-cerebral-pal sied infant 
dyads engage in, about half that of mother-nonde1ayed 
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infants, may be affecting both the dyads' nonverbal and 
verbal communication patterns. It could be that the lack of 
face-to-face contact is a factor in the infants' 
communications patterns in general. If face-to-face contact 
doesn't occur, neither the infants nor their mothers are 
able to take advantage of the rich nonverbal cues of eye 
contact or facial expressions that, if observed, would have 
the potential to more sensitively direct the dyads' 
communications. 
The findings presented here elucidate the need to 
evaluate both verbal and nonverbal communication patterns of 
mother-cerebral-pal sied infant dyads. Further research is 
necessary to determine if the communication patterns 
reported can be modified through intervention to result in 
more adaptive, MA-appropriate communication patterns for the 
mother-cerebral-pal sied infant dyad. 
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SECTION III: THE EFFECT OF INTERVENTION ON THE 
FREE-PLAY EXPERIENCE FOR MOTHERS AND THEIR INFANTS WHO ARE 
DEVELOPMENTALLY DELAYED-CEREBRAL-PALSIED 
One important characteristic that researchers have 
established regarding the interaction patterns of mothers of 
developmental!y delayed (Buium, Rynders, & Turnure, 1974; 
Jones, 1977, 1979, 1980) and developmental!y delayed-
cerebral-pal sied infants (developmenta! 1 y de 1ayed-cerebra!-
palsied infants will be referred to as cerebral-pal sied for 
the remainder of this paper) (Hanzlik & Stevenson, in press; 
Kogan & Tyler, 1973) is that they are more directive during 
interaction with their infants than mothers of nondelayed 
infants. It has also been established that during 
interaction with their mothers both developmental!y delayed 
(Buckhalt, Rutherford, & Goldberg, 1978; Hanzlik & 
Stevenson, in press) and cerebral-pal sied infants (Hanzlik & 
Stevenson, in press; Kogan & Tyler, 1973) are less 
responsive than their nondelayed counterparts. 
Modification of these verba! interactions patterns has 
been the focus of a limited number of interaction 
intervention studies conducted with these mother-infant 
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groups. The results of these studies have generally 
indicated that when mothers of developmental ly delayed 
(Kelly, 1979; Mash & Terdal, 1973; Seitz & Hoekenga, 1974) 
or cerebral-pal sied infants (Tyler & Kogan, 1977) receive 
special training to effectively and reciprocally interact 
with their infants, it results in positive interactive 
changes for both the mother and infant. For example, 
mothers initiate more positive statements and fewer 
commands, while their infants respond more frequently to 
maternal behavior during the course of their interaction 
after the intervention process has occurred. (See Hanzlik, 
1985a, for a review of this literature.) 
Researchers, however, have recently demonstrated the 
need for interaction intervention programs that also include 
a nonverbal component particularly for mothers and their 
infants who are cerebral-pal sied. Both Brooks-Gunn and 
Lewis (1984) and Hanzlik and Stevenson (in press) have 
reported that this mother-infant group engages in more 
physical contact during interaction than nondelayed (Hanzlik 
& Stevenson, in press - only) or developmental 1 y delayed 
infant-mother groups. Moreover, Hanzlik (1985b) found that 
in addition to the interaction characteristics previously 
discussed, mothers of cerebral-pal sied infants also 
physically direct and hold their infants more frequently, 
and engage in less face-to-face interaction and fewer 
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positive behaviors in their initiation and response 
interaction patterns with their infants in comparison to 
nondelayed mental age (MA) matched infants and their 
mothers. She also reported (1985b) that during interaction 
with their mothers, cerebral-pal sied infants were more 
compliant as a result of maternal physical directiveness, 
and less independent in comparison to their nondelayed 
counterparts. 
The interactive characteristics of the mothers and 
their cerebral-pal sied infants discussed above appear to be 
maladaptive. Many empirical studies have shown that 
maternal control imposed upon nondelayed (Bee, 1967; 
Campbell, 1974; Stayton, Hogan, & Ainsworth, 1971) or 
developmental 1 y disabled infants and children inhibits their 
responsiveness (Mash & Terdal, 1973; Seitz & Hoekenga, 1974; 
Tyler S Kogan, 1977). And face-to-face contact has long 
been established as an important component of the developing 
mother-infant relationship (Ainsworth, 1973; Schaffer, 
1977). Furthermore, the effects of extensive physical 
contact and directiveness have also been reported to have 
negative effects upon development. For example. Levy (1943) 
and Sharlin and Polansky (1972) have indicated that 
excessive contact and the prevention of independent behavior 
inhibits the development of one's feelings of competency and 
self-sufficiency, while Beckwith (1976) has reported that 
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continued holding of the older infant may restrict the 
infant's exploratory behavior and activity level. 
Review of the previous literature has indicated that 
there is a need for research in the area of interaction 
intervention for mothers and their infants with cerebral 
palsy that extends the previously utilized methodology in 
two directions: First, nonverbal interactive intervention 
techniques must be further developed in order to remediate 
the previously discussed nonverbal maternal maladaptive 
behaviors. Moreover, in developing these techniques the 
characteristics of cerebral palsy must be taken into 
consideration. We know that the abnormal muscle tone and 
incoordination of muscle action affects every movement of 
these infants. We also know that through proper 
positioning, which could be developed with or without 
adaptive seating, infants with cerebral palsy are less 
likely to demonstrate pathological patterns of posture and 
movement, and more likely to demonstrate more normalized 
muscle tone and controlled movements (Bobath, 1967; 
Finnie, 1975). Consequently, proper positioning may have 
the potential to decrease many of the maladaptive maternal 
behaviors, if indeed mother nonverbal maladaptive behaviors 
are elicited by their observations of their infants' 
difficulties with gross and fine motor control. 
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The second area of intervention for mother-cerebral-
palsied infants that required further study is related to 
the manner in which the intervention program is carried out. 
The previously discussed infant intervention researchers 
have relied heavily on sophisticated equipment and multiple 
visits to provide their interventions. Unfortunately, 
particularly in rural areas, medical and educational 
professionals (e.g., occupational, physical, and speech 
therapists, child developmentalists, teachers, and 
psychologists) involved in infant intervention programs 
frequently do not have extensive equipment available to 
them, nor are they always available for weekly treatment 
sessions due to their large caseloads. Subsequently, future 
researchers must examine intervention methods which address 
program needs for service delivery patterns which are less 
than ideal. 
The present study was designed to incorporate these 
improvements while examining the extent to which mother-
cerebral -pal sied infant interaction differed between 
families with infants who received interaction intervention 
and those who did not. The hypotheses of this study, 
derived from the literature and the author's clinical 
experiences were as follows: 
(a) the mother-infant dyads in the experimental group would 
engage in more face-to-face contact, use more 
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positioning techniques with adaptive seating equipment, 
and engage in less physical contact and holding than 
the mother-infant dyads in the control group; 
(b) the mothers in the experimental group would engage in 
less directive physical guidance, and initiate and 
respond to their infants with more positive interactive 
behaviors than the mothers in the control group; 
(c) The infants in the experimental group would engage in 
less directed physical compliance, and more independent 
play and voluntary positive responsiveness in 
comparison to the infants in the control group; and 
(d) the mothers in the experimental group, due to the 
limited intervention time, would be more responsive to 
the information that was of a concrete (information 
related to "physically doing" or the nonverbal 
components of the intervention) rather than an abstract 
(information related to the "verbally telling" or 
verbal components of the intervention) nature. 
Method 
Subjects 
The experimental and control groups of this study were 
each comprised of 10 mother-cerebral-pal sied infant dyads 
(all Caucasian). These mother-infant dyads also 
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participated in the previous study of this dissertation. 
Each mother-infant dyad was randomly assigned to one of the 
groups. 
Criteria for the participation of mother-infant dyads 
in the study were (a) recruitment through an infant 
intervention program, (b) freedom from any major sensory 
handicaps, (c) that the MA for each infant was at least one 
standard deviation below the mean for the infant's 
chronological age (CA) as established by the Bayley Scale of 
Mental Development (Bayley, 1969), and (d) the inability of 
the infant to ambulate independently or with aids such as 
walkers. 
The infants in the experimental group (8 males, 2 
females) had a mean CA of 16 months (range: 8 to 25), a 
mean MA of 9 (range: 2 to 18), and a mean Mental 
Development Index of 55 (range: 50 to 76). Their diagnoses 
were as follows: 2 hémiplégies, 1 diplegic, 7 
quadraplegics. Four levels of severity classifications 
(Cruickshank, 1976) were also used to further describe the 
developmental status of these infants: 3 were mildly 
impaired, 2 were moderately impaired, 4 were moderately to 
severely impaired, 1 was severely impaired (see Appendix A 
for definitions of the severity classifications). The 
locomotor statuses of the infants were: 4 nonmobile, 3 
rolling, 2 creeping/crawling, 1 cruising. Their parents 
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ranged in their social status ratings from minor 
professionals (teachers, social workers, computer 
programmers) to semiskilled workers (machine operators), 
according to Ho 11ingshead's Four-factor Index of Social 
Position (1978). The maternal level of education ranged 
from high school graduation to trade school/partial college. 
Half of the infants had siblings. 
The infants in the control group (6 males, 4 females) 
had a mean CA of 19 months (range: 9 to 32), a mean MA of 9 
(range: 3 to 15), and a mean Mental Development Index of 51 
(range: 50 to 59). Their diagnoses were as follows: 3 
hémiplégies, 2 diplegics, 5 quadraplegics. The severity 
classifications of the infants (Cruickshank, 1976 - see 
Appendix A) were: 4 mild, 2 moderate, 2 moderate/severe, 2 
severe. The locomotor statuses of the infants were: 2 
nonmobile, 2 rolling, 3 creeping/crawling, 3 cruising. 
Their parents ranged in their social status ratings from 
major professionals (physicians, engineers, lawyers) to 
semiskilled workers, according to Hoi 1ingshead's Four-factor 
Index of Social Position (1978). The maternal level of 
education ranged from one mother with an 11th grade 
education to one mother with a bachelor's degree. Half of 
the infants had siblings. 
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Procedure and materia 1 s 
Visit 1--Experimenta1 and contro1 group procedures 
During the first visit, mother-infant pairs were videotaped 
for 15 minutes of free play in their living rooms. A 
standard box of 20 toys (see Appendix B for a description) 
was brought to each home for use during the observation 
session. Mothers were requested to play with their infants 
as usual (see Appendix C for these directions). 
After the observation session, the following tasks were 
completed in the stated order (see measurement instruments 
in Appendix D): (a) a modified Mi 1ani-Comparetti and 
Gidioni Scale of Gross Motor Development, locomotion section 
(1967), and the Bayley Scale of Mental Development (Bayley, 
1969) were administered to each infant; (b) The Maternal 
Observation Interview (Eheart, 1976) was administered to 
each mother in order to assess her reactions regarding the 
validity and reliability of the observation session; (c) 
demographic information was requested from the mother. 
Following the completion of these tasks, procedures varied 
for the experimental and control groups. The same female 
researcher made all of the visits. 
Visit 1--Experimenta1 group procedures Mothers and 
infants received one hour of instruction (see Appendix E for 
an outline of the instruction information) which focused at 
decreasing (a) constant physical contact, maternal verbal 
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and nonverbal directiveness and noncontingent communication, 
and (b) increasing maternal usage of face-to-face contact 
and the usage of a variety of communication strategies such 
as statements, questions, praises. Mothers also learned a 
variety of therapeutic positions to use with their infants 
during play with and without adaptive seating equipment. 
Following their instruction and practice period, mothers 
were given a handout reviewing the information presented 
(see Appendix E). 
Visit l--Contro1 group procedures Mothers and 
infants received 1 hour of neurodeve1opmenta1 1 y treatment-
based (NOT) occupational therapy. (The researcher who was 
an occupational therapist was also NOT certified.) 
Following their instruction and practice period, mothers 
were given a handout individually developed for them 
reviewing the information presented. 
Visit 2--Experimental and contro1 group procedures 
Effects of the intervention period were evaluated 2 weeks 
after the initial visit by videotaping the mother-infant 
dyad in a 15-minute free-play situation, identical to 
visit 1. The Maternal Observation Interview (Eheart, 1976) 
was also administered. 
Maternal and infant behaviors were recorded (see 
Table 3 for a listing of the behaviors analyzed, their 
definitions, and reliabilities) according to the response 
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class matrix (Mash, Terdal & Anderson, 1973; see Appendix D 
for the matrix and definitions of each matrix behavior.) 
Data were recorded simultaneously with two separate matrices 
by two observers. For each 15-second period, the maternal 
matrix was used to record the mother's first behavior as 
antecedent and the infant's following behavior as 
consequential; the infant matrix was used to record the 
infant's first behavior as antecedent (coded as 
consequential on the maternal matrix) and the mother's 
following behavior as consequential. 
TABLE 3 
Dictionary of Mother-Infant Behaviors and Interobserver 
Reliability 
Behavior Definition Reliability 
Infant 
Physically.... Any behavior which ranged from .83 
directed approximations of to full 
compliance compliance which was physically 
controlled and directed by the 
mother. 
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T A B L E  3  ( C o n t i n u e d )  
Behavior Definition Reliability 
Voluntary The sum of all verbal and .75 
responsive- nonverbal behaviors except 
ness physically directed compliance 
emitted in response to maternal 
verbal and nonverbal behaviors. 
Independent... Independent play was recorded .79 
play for the infant when she/he was 
piaying alone and not 
interacting with the mother. 
Mother 
Physical Any time the mother physically .83 
directive- moved the infant's body or 
ness controlled the infant's physical 
response. 
Positive The sum of all maternal .75 
initiation questions, praises, verbal 
interactions, and nonverbal 
i nteracti ons. 
Positive The sum of all maternal .76 
response questions, praises, verbal 
interactions, and nonverbal 
i nteracti ons. 
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T A B L E  3  ( C o n t i n u e d )  
Behavior Definition Reliability 
Face-to-face.. Any time the mother and her .96 
contact® infant were in a face-to-face 
posi ti on. 
Physical Any time any type of touching 1.00 
contact® occurred. 
Use of adaptive Any time the mother positioned 1.00 
seating her infant in an adaptive 
positioning seating device. 
equi pment® 
Holding® Any time the mother physically 1.00 
held her infant (e.g., in her 
lap, standing, etc.). 
Verbal Direc-. Any direct command or statement .81 
tiveness that included imperatives. 
Note. Interobserver reliabilities were calculated for all 
subjects. Reliability coefficients were calculated 
according to kappa (Cohen, 1960), to correct for chance 
interobserver agreement. 
®These behaviors were scored simultaneously with each other 
and with other behaviors previously listed. 
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T A B L E  3  ( C o n t i n u e d )  
Behavior Definition Reliability 
Praise Verbal statements and nonverbal .80 
actions that indicated 
encouragement, acceptance, 
and/or approval of the infant's 
behavior. 
Question Any communication that directly .87 
requested information. 
Verbal Comments that were neutral, .91 
interaction positive, or descriptive, but 
that contained no criticisms, 
commands, or questions. The 
mother in some verbal manner 
attempted to initiate or 
maintain some type of mutual 
contact. 
Raters trained for an 18-hour period, studying matrix 
behavior definitions and rating videotapes of mother-
cerebral -pal sied and nondelayed infants that were not used 
in the study. Interrater reliabilities were calculated for 
all subjects. Therefore, the reliability calculations were 
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not conducted until all of the coding had been completed. 
Reliability coefficients were calculated according to kappa 
(Cohen, 1960) to correct for chance interrater agreement. 
Results 
Patterns of infant behavior 
Identical analyses were conducted on all measures. All 
hypothesized group comparisons were computed using a two-
factor (treatment x time) split-plot, 2.2, analysis of 
variance with repeated measures on the second factor. The 
infant behaviors expected as a result of the intervention 
process were generally demonstrated. The infants in the 
experimental group engaged in less physically directed 
compliance [£(1,18) = 4.44, £<.05], and more voluntary 
responsiveness than their counterparts [£(1,18) = 11.53, 
£<.003]. Infants in the experimental group did increase the 
amount of independent play they engaged in from visit 1 to 
visit 2; however, there was not a significant difference in 
independent play behavior between the experimental anH 
control group infants following the intervention session. 
Patterns of maternal behavior 
As hypothesized, mothers in the experimental group 
engaged in less directive physical guidance [£(1,18) = 6.34, 
£<.02], and more positive initiations [£(1,18) = 15.27, 
£<.001], and responses [£(1,18) = 4.72, .£<.05] with their 
infants in comparison to mothers and their infants in the 
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control group after the intervention had occurred. 
Additionally, mother-infant dyads in the experimental group 
engaged in more face-to-face contact [£(1,18) = 28.49, 
£<.00005], and less physical contact [£(1,18) = 12.79, 
£<.002], than did their counterparts. The mothers in the 
experimental group also used adaptive seating equipment more 
frequently while positioning their infants [£(1,18) = 4.52, 
£<.05], and held their infants less frequently [£(1,18) = 
4.52, £<.05], than did the mothers in the control group. 
Information-type efficacy 
Mothers of infants in the experimental group were more 
influenced by intervention information that was related to 
doing something physically than they were by being told 
verbally, according to the results of the repeated measures 
ANOVAS. (See Table 4 for measures included within each 
category and their significance levels for treatment by time 
comparisons.) In contrast to the mothers in the control 
group, mothers in the experimental group significantly 
changed all of their behaviors that were related to 
intervention information of a physical nature as a result of 
the intervention process. On the other hand, neither 
mothers in the control nor the experimental group 
significantly changed any of their behaviors that were 
related to intervention information of a verbal nature as a 
result of the intervention process. 
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T A B L E  4  
Summary of Measures Inc1uded within "Physica11 y Doing" and 
"Verba 1 1 y Tel 11nq" and Comparlsons Between Groups 
"Physically doing" df F £ 
Use of adaptive seating 1,18 10.11 .005 
positioning equipment 
Face-to-face contact 1,18 28.49 .00005 
Physical contact 1,18 12.79 .002 
Physical directiveness 1,18 6.34 .02 
"Verbally telling" df F £ 
Verbal directiveness 1,18 1.57 NS 
Praise 1,18 2.19 NS 
Questi on 1,18 .06 NS 
Verbal interaction 1,18 3.99 NS 
Correlational results 
Because the use of adaptive seating equipment has the 
potential to impact powerfully the type of interactions that 
occur between a mother-infant dyad (e.g., physical contact 
is no longer necessary, face-to-face contact is almost 
guaranteed), correlations were conducted to further examine 
the effect of maternal use of equipment during free play on 
the physical components of interaction for the mother-infant 
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dyads in the experimental group. No relationships were 
established between equipment usage and (a) face-to-face 
contact (r = -.23, £<.26), (b) directive physical guidance 
(r = -.50, £<.07), and (c) physical contact (jr = -.52, 
£<.06). 
Correlations were also calculated in order to examine 
the dynamics of mother-infant behavior patterns related to 
maternal physical directiveness. Significant relationships 
were established between maternal physical directiveness and 
infant voluntary responsiveness. As maternal physical 
directiveness decreased, infant voluntary responsiveness 
increased (r = .80, £<.003), and infant physically directed 
compliance decreased (jr = .97, £<.001). 
According to the correlations, social class differences 
did not account for the group differences among the indices 
analyzed. 
Materna 1 observation interview 
The results of this interview suggested that the 
presence of the equipment and the observer had limited 
effects upon the natural interchange of the mother-infant 
dyad. Mothers reported that the only behavioral difference 
they observed during the free-play situation was that their 
infants tended to be less vocal than usual. This may have 
been due to the effect of the new toys, which appeared to 
hold the infants' attentions longer than usual, depressing 
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the number of vocalizations that might typically have 
occurred. 
Discussion 
The research findings presented here have confirmed the 
importance of the nonverbal interaction component in 
intervention programs for mothers and their cerebral-pal sied 
infants and expanded the data available regarding 
intervention strategies which maximize the effect of 
intervention efforts for these dyads (Kelly, 1979; Mash & 
Terdal, 1973; Seitz & Hoekenga, 1974; Tyler & Kogan, 1977). 
Knowledge of four specific areas of nonverbal interaction 
intervention has been elucidated as a result of this study. 
The present research has shown that nonverbal 
interaction strategies have been used successfully to change 
maladaptive maternal patterns of nonverbal interaction such 
as excessive physical directiveness and contact, and 
inadequate face-to-face contact for mother-cerebral-pal sied 
infant dyads. Furthermore, like verbal interaction 
intervention research (Kogan & Tyler, 1977; Mash & Terdal, 
1973; Seitz & Hoekenga, 1974), this research also indicates 
that nonverbal intervention affects the behavior patterns of 
both members of the dyad. Though correlations do not show 
causation, from the nature of the intervention session, it 
can be interpreted that changes in maternal behavior were 
associated with changes in infant behavior. For example. 
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infants engaged in less physically directed compliance and 
more voluntary responsiveness as their mothers engaged in 
less directive physical guidance. 
An additional finding regarding the nonverbal 
intervention strategy of this study is that its success is 
not entirely reliant on the effect of positioning through 
the use of .ptive seating. As mentioned previously, the 
use of adaptive seating has the potential to strongly affect 
mother-infant interactions because it almost insures a 
decrease in physical contact and an increase in face-to-face 
contact. Nevertheless, mothers were able to apply to the 
nonverbal strategies they were taught whether their infants 
were positioned in an adaptive seating device or not. This 
finding is an important one, since it further establishes 
the credibility and the generalizability of the nonverbal 
strategies. 
It is also interesting to note that within the context 
of the present study, which included only a 1-hour 
intervention session, the nonverbal intervention strategies 
were more successful in producing maternal behavioral 
changes than were the verbal strategies. No research was 
conducted to examine why this occurred, but perhaps it was 
easier for mothers to apply information given to them which 
had a physical component and gave them instant and 
observable results in comparison to the application of 
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information that was more abstract and less immediately 
observable. Mothers, for example, may have felt they were 
receiving more information from their infants regarding 
their state when they positioned the infant for face-to-face 
interaction and were thus reinforced for following the 
intervention strategy given to them. Additionally, in 
following this recommendation, mothers were required to 
change only one aspect of their nonverbal interaction style 
with their infant. On the other hand, when mothers were 
instructed to change their verbal interaction style, they 
were asked to change their entire verbal routine. They were 
instructed to use fewer commands or directives and more 
statements, praises, and interactions. Without extensive 
practice, it seems that it would be easy to forget to use 
the recommended verbal interaction style and fall back upon 
old habits, particularly if infant change was not noticeable 
enough to provide reinforcement for the new verbal style. 
The finding that nonverbal strategies were successful 
in producing maternal behavioral change as a result of 
limited intervention provides a number of program 
implications. All programs could benefit from this 
information. Direct service programs, those that meet more 
than twice a month, could begin their initial intervention 
sessions with information about nonverbal strategies and 
later add information about verbal strategies. This 
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approach would give caregivers strategies that they would 
more likely be successful with initially, providing them 
with reinforcement for the strategy and the idea of the 
entire program. Caregivers who are pleased with their 
intervention program are more likely to attend regularly and 
provide positive feedback about the program to the 
professionals involved. If this occurs, a very positive 
cycle may be developed between the caregivers and the 
professionals for the benefit of all involved. Indirect 
service programs, those that meet less than twice a month, 
could follow the same general format with a stronger 
continuous focus on nonverbal strategies. Programs that 
provide services on a consultative basis (one time only or 
up to two times a year) only would probably do best to focus 
exclusively on nonverbal strategies during the intervention 
session with written information regarding verbal strategies 
made available. 
The findings presented here elucidate the need to 
include both verbal and nonverbal interaction in 
intervention programs for cerebral-pal sied infants and their 
mothers. Further research is necessary to determine the 
effects of a direct service infant program that includes a 
traditional infant intervention curriculum and verbal and 
nonverbal interaction components. Additionally, future 
researchers must also begin to study what intervention 
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methods are most effective for 
trying to communicate in order 
intervention programming. 
specific concepts they are 
to continue to enhance infant 
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SUMMARY AND DISCUSSION 
Summary 
There has been little research conducted on mother-
cerebral -pal sied infant interaction (Brooks-Gunn & Lewis, 
1984; Hanzlik & Stevenson, in press; Kogan & Tyler, 9173; 
Kogan, Tyler, & Turner, 1974; Shere, 1971; Tyler & Kogan, 
1972; Tyler, Kogan, & Turner, 1974) and even less on 
intervention programs for these dyads (Tyler & Kogan, 1977). 
Furthermore, the focus of these studies has been almost 
exclusively on verbal communication patterns. Little or no 
emphasis has been placed upon nonverbal communication. In 
designing such research, it appears that the researchers 
overlooked the most basic characterization of cerebral 
palsy, abnormal muscle tone which leads to an inability to 
maintain normal postures and to perform normal fine and 
gross motor movements. It would seem, then, that abnormal 
muscle tone would effect the nonverbal mother-infant 
communication patterns. Nevertheless, nonverbal 
communication has previously been ignored, apparently 
leaving a large body of important information regarding the 
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true dynamics of mother-cerebral-pal sied infant 
communication unexplored. 
For these reasons, the present study was developed to 
explore verbal and nonverbal communication patterns in 
mother-cerebral-pal sied infant dyads (a) as compared to 
nondelayed infants and (b) as a result of an intervention 
program. The methodology was designed in such a way that it 
could be incorporated into infant intervention programs that 
neither have access to sophisticated equipment nor are able 
to provide service to their clients more than once or twice 
a month. Two separate but related experiments were 
conducted in order to fulfill the goals of the entire 
research project. 
Experiment 1 
Two groups of 20 mother-infant pairs were videotaped 
during 15 minutes of free play in their rooms. The infants, 
2-32 months, were either nondelayed or deve1opmenta1 1 y 
delayed with cerebral palsy. The infant groups were matched 
according to mental age and sex. 
Two-tailed paired t-tests indicated that (only 
significant results are presented) infants with cerebral 
palsy were more compliant, less responsive, less 
independent, and engaged in fewer voluntary responses with 
their mothers than did the nondelayed infants. Mothers of 
infants with cerebral palsy were more verbally and 
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physically directive and engaged in fewer positive behaviors 
in their initiation and response communication patterns to 
their infants in comparison to the mothers of nondelayed 
infants. Mothers of cerebral-pal sied infants also engaged 
in more physical contact, less face-to-face interaction, and 
they held their infants more frequently than did their 
counterparts. 
Experiment 2 
The mother-cerebral-pal sied infant dyads of Experiment 1 
were randomly assigned to either an experimental or a 
control group. After the free-play session occurred as 
described above, mothers received either 1 hour of 
intervention information focused towards remediating the 
maladaptive verbal and nonverbal communication patterns 
reported in Experiment 1 or 1 hour of occupational therapy. 
A final visit was made 2 weeks later when mothers and their 
infants were once again videotaped during a 15-minute free-
play session. A two-factor (treatment x time) repeated 
measures analysis of variance with repeated measures of the 
second factor was conducted on each of the measures studied 
to explore the effects of the intervention program. Results 
(only significant results are reported) indicated that 
infants in the experimental group engaged in less physically 
directed compliance, and more voluntary responsiveness in 
comparison to infants in the control group. 
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Mothers in the experimental group engaged in less 
directive physical guidance, more positive initiations and 
responses, engaged in more face-to-face contact, used 
adaptive seating positioning equipment more frequently, held 
their infants less frequently, and engaged in less physical 
contact than the mothers in the control group. Mothers in 
the experimental group were also more influenced by 
intervention information that was related to "physically 
doing" (physical directiveness, face-to-face contact, etc.) 
than "verbally telling" (verbal directiveness, verbal 
interaction, etc.). Additionally, no relationships were 
established between the use of adaptive seating positioning 
equipment and face-to-face contact, directive physical 
guidance, or physical contact. 
Discussion 
The research findings presented here have demonstrated 
the importance of nonverbal communication for mother-
cerebral -pal sied infant dyads. Specifically, Experiment 1 
was instrumental in elucidating a number of nonverbal 
behaviors that interfered with healthy communication 
patterns of physical contact, maternal physical 
directiveness, and face-to-face contact. Additionally, 
information relative to the nonverbal patterns was used to 
clarify seemingly contradictory findings in the area of 
verbal behavior. For example, the observation that 
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cerebral-pal sied infants were more compliant even though 
they were less responsive than their counterparts was 
puzzling until it became clear that their compliant 
behaviors were frequently involuntary. 
The results from Experiment 2 have shown that nonverbal 
interaction intervention strategies can be successful in 
modifying maladaptive maternal and infant patterns of 
nonverbal interaction. For example, infants engaged in less 
physically directed compliance and more voluntary 
responsiveness as their mothers engaged in less directive 
physical guidance. 
Furthermore, the nonverbal intervention strategies 
presented to the mothers were found to be more effective 
than the verbal intervention strategies that were presented 
to them. This finding provides a number of intervention 
implications for almost all programs, from those that meet 
frequently to those that provide consultative services which 
are performed once a year. For example, direct service 
programs, those that meet more than twice a month, could 
begin their initial intervention sessions with information 
about nonverbal strategies and later add information about 
verbal strategies. This approach would give caregivers 
strategies that they would more likely be successful with 
Initially, providing them with reinforcement for the 
strategy and the idea of the entire program. Programs that 
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provide services once a year would probably do best to focus 
exclusively on nonverbal strategies during the intervention 
session with written information regarding verbal strategies 
made available. 
An additional finding regarding the nonverbal 
intervention strategy of this study is that its success is 
not entirely reliant on the effect of positioning through 
the use of adaptive seating. This suggests that mothers 
were able to apply the nonverbal strategies that they were 
taught whether their infants were positioned in an adaptive 
seating device or not. 
The findings from Experiments 1 and 2 elucidate the 
need to include both verbal and nonverbal interaction in 
intervention programs for cerebral-pal sied infants and their 
mothers. Further research is necessary to determine the 
effects of a direct service infant program that includes a 
traditional infant intervention curriculum and verbal and 
nonverbal interaction components. Additionally, future 
researchers must also begin to study what intervention 
methods are most effective for specific concepts they are 
trying to communicate in order to continue to enhance infant 
intervention programming. 
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APPENDIX A: 
DEFINITIONS OF SEVERITY CLASSIFICATIONS 
FOR INFANTS WITH CEREBRAL 
PALSY 
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Definitions of Severity CIassifications for 
infants with cerebral palsy 
Mild Impairment - impairment in the quality of fine 
precision only 
Moderate impairment - fine and gross motor impairment, 
functional in activities of daily living, speech 
impai rments 
Moderate-severe impairment - fine and gross motor 
impairments, functional in simple activities of daily 
living, speech inadequate for total communication needs 
Severe impairment - nonfunctional in activities of daily 
living, no speech, limited functional movement 
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APPENDIX B: 
TOYS USED IN FREE-PLAY SITUATION 
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Toys Used i n Free-Pi ay Si tuati on 
ball pegs and hammer stacking rings 
doll squeeze toys telephone 
busy box weighted rocking bear 1" colored blocks 
shape box radi o rattle 
puppet pull truck 
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"I'll be videotaping the two of you playing. Try and 
be as natural as you can with me and the video equipment 
here. I realize many mothers don't play for 15 minutes at a 
time without interruption, but just imagine that >ou stopped 
on your way through the room and ended up staying. 
"I would prefer that you use the toys I brought, but if 
(infant's name) insists on playing with her/his own toys, 
that's all right. If you two usually play social games, 
don't feel compelled to play with the toys I brought. Just 
be as natural as you can." 
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APPENDIX D: 
MEASUREMENT INSTRUMENTS 
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Locomotive Index^ 
1) nonmobile (infant is unable to move) 
2) rolls prone to supine (infant log or segmental ly rolls 
from stomach to back) 
3) crawls or creeps (crawls: infant moves in prone using 
arms and/or legs with stomach supported by the surface; 
creeps: infant moves extremities reciprocally in an 
all-fours position with stomach off the surface) 
4) cruises (infant moves in an upright position stabelizing 
herself by holding onto objects such as tables and 
chai rs) 
5) walks independently (infant moves in an upright position 
independently) 
^The locomotive index has been constructed in part from the 
locomotion section of the Mi 1ani-Comparetti and Gidioni 
(1963) Scale of Gross Motor Development. 
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Visit 1 Group A 
Visit 2 Group B 
Maternal Observation Interview^ 
1. Mrs. , would you say that you acted very much, 
pretty much, or not at all as you usually do? 
very much ( ) pretty much ( ) not at all ( ) 
2. Would you say that (child's name) acted very much, 
pretty much, or not at all as he/she usually does? 
very much ( ) pretty much ( ) not at all { ) 
3. What did you do that is different than what you usual 1 y 
do when your child is in the room with you? 
4. What didn't you do that you usual 1 y do when your child 
is in the room with you? 
5. What did (child's name) do that is different from 
what he/she usual 1 y does with you when you two are 
together? 
6. Would you say you were more shy, more outgoing, or 
about the same as you usually are during the videotape? 
more shy ( ) about the same ( ) more outgoing ( ) 
7. Would you say that (child's name) was more shy, 
more outgoing, or about the same as he/she usual ly is 
during the observation? 
more shy ( ) zbout the same ( ) more outgoing ( ) 
8. Would you say that the way your child communicated to 
you during the session was exactly like, somewhat like, 
or not at all like he/she usually does? 
exactly like ( ) about the same ( ) not at all like ( ) 
^Eheart, 1976" 
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8. (b) Did he/she say as much to you as he/she usually 
does, less than usual, or more than usual? 
more than usual( ) same as usual( ) less than usual( ) 
9. Would you say that the way you communicated to your 
child during the session was exactly like, somewhat 
like, or not at all like the way you usually do? 
exactly like ( ) somewhat like ( ) not at all like ( ) 
(b) Did you say as much as you usually do, less than 
usual, or more than usual? 
more than usual( ) same as usual( ) less than usual( ) 




Hours of Work Outside Home Each Week: 
Mother's Occupation: 
Mother's Education: 
Hours of Work Outside Home Each Week: 
Name, Sex and Age of Other Children: 
^Hollingshead Four Factor Index (1978). 
PLEASE NOTE: 
Copyrighted materials in this document 
have not been filmed at the request of 
the author. They are available for 
consultation, however, in the author's 
university library. 
These consist of pages: 
Child's Consequent Behavior Record 97 
Mnthpr'q Cnnqpgupnt Behavior Record 9^ 
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APPENDIX E: 
INFORMATION PRESENTED TO 
MOTHERS IN THE EXPERIMENTAL GROUP 
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Instructiona 1 Format for Intervention Sessions with Mothers 
and Infants in the Experimental Group 
1. Discussion of maternal concerns regarding mother-infant 
free-play behavior. 
2. Discussion of research about mother-cerebral-pal sied 
infants in lay terms. 
3. Discussion and modeling of specific verbal (i.e., 
praise, contingent interaction) and nonverbal 
techniques (nondirective physical contact). 
4. Discussion and modeling of positioning techniques (with 
and without an adaptive seating device). 
5. Maternal demonstration of the interaction styles she 
has observed with immediate feedback from the 
researcher. 
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COMMUNICATION IDEAS 
When talking with your baby, give him or her a chance 
to verbally respond before you ask another question or 
make another comment. 
a. First, try to attract your baby's attention (i.e., 
by calling his or her name), and make eye contact. 
b. Then, make your comment or question. For example, 
you might ask, "Do you want to play with the ball?" 
Use a variety of communication strategies. Try not 
to verbally or nonverbal ly command or direct your 
infant too much. Instead make statements, ask 
questions, and give praises. 
c. Before you say anything else give your baby a 
chance to respond, even if the response in only to 
look at you. 
d. If your baby responds, immediately make your next 
comment. 
e. If you give your baby time to respond and s/he 
doesn't, then go ahead with your next comment. The 
idea is that you and your baby take turns in 
communicating with one another. 
f. Continue with this pattern in your communication 
with your baby. 
When playing with toys with your baby, give him or her 
a chance to physically respond to the toys 
independently before you assist him or her in 
manipulating them. 
a. For example, before you show your baby a toy, make 
sure she is in a good position that allows him or 
her to move his or her arms and hands as freely as 
possi ble. 
b. Once you show your baby the toy, demonstrate how 
s/he could play with it. 
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c. Now give your baby a chance to touch the toy or 
somehow make it work. 
d. If your baby responds in any way you should make a 
comment, or praise him or her, or play more with 
the toy, or ... The idea here is that both of you 
are playing together and you're taking turns while 
you play. 
e. If you give your baby time to respond and s/he 
doesn't, then go ahead with her play. 
f. Continue with this pattern when you play with your 
baby. 
3. Do not constantly physically manipulate your baby. 
During therapy this is very appropriate, but play time 
is different! Of course, you will use positions you 
learned from your OT or PT (using adaptive seating or 
positions on the floor), and you will still help your 
baby manipulate toys. 
But the key is to let your baby do as much for him or 
herself as possible while you are talking or playing 
with him or her. 
a. For example, find a good position for the baby 
where you do not have to hold him or constantly 
(i.e., side lying, car seat, adaptive seating, 
etc.). If you don't have to hold him or her your 
hands wil 1 be free for play. It may also be easier 
for you and your baby to look at each other if s/he 
is not sitting in your lap with his or her back to 
you. Eye contact is very important. Don't you 
usually look at the people you are talking to? You 
should also be able to enjoy eye contact with your 
infant. 
b. Secondly, remember that when you're playing with 
toys with your baby, give him or her a chance to 
first play with the toy without help from you. 
4. ALWAYS TAKE TURNS WHEN PLAYING OR TALKING WITH YOUR 
BABY!! ! ! 
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APPENDIX F: 
LETTERS OF INTENT AND CONSENT FORMS 
TO PARENTS OF CEREBRAL-PALSIED INFANTS 
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University of Wisconsin Hospital and Clinics 
Center for Health Services 
University of Wisconsin--Madison 
600 Highland Avenue 
Madison, Wisconsin 53792 
Southern Wisconsin Cerebral Palsy Clinic 
Waisman Center, University of Wisconsin 
1500 Highland Avenue 
Madison, Wisconsin 53706 
Dear Parents: 
Jodie Redditi, a pediatric Occupational Therapist and 
doctoral student at Iowa State University, Ames, Iowa, has 
invited our Cerebral Palsy Clinic to participate in a study 
that she is conducting concerning mother-infant interaction 
in free-play situations. 
If you agree to participate, she would like to see you 
and your infant for two sessions in your home. During the 
sessions she wil 1 bring a number of toys for you and your 
infant to play with as she videotapes the two of you for 15 
minutes. You will then be asked to respond to a brief 
interview regarding the validity of the behavior she 
observed. Finally, she will assess the developmental skills 
of your infant. This will include an observation of your 
infant's gross motor skills or how he or she moves when you 
are holding him/her, and how your infant responds and plays 
with rings, blocks, and other toys Jodie presents to him or 
her. Each session would be less than two hours and would be 
scheduled for the convenience of you and your infant. More 
details about the session are contained on the accompanying 
enclosure. 
If you are willing to participate, return the enclosed 
consent form in the supplied envelope. Jodie will then 
contact you by phone to answer any questions you may have 
and set up an appointment. Please return the consent form 
by February 28, 1983. 
Whether you choose to participate in this study or not, 
your relations with neither the University Hospitals nor the 
Waisman Center will be affected. 
Sincerely, 
Irene M. Ibler, M.D. 
Director, Southern Wisconsin Cerebral Palsy Clinic 
Waisman Center 
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Description of Study 
Iowa State University of Science and Technology 
Ames, Iowa 
Child Development Department 
101 Child Development Building 
Telephone 515-294-3040 
Dear Parents: 
I am seeking your participation in a study of mother-
infant interactions during a free-play situation. This will 
involve two sessions of less than 2 hours each at your home 
at approximately 2-week intervals. The session will be 
scheduled for your convenience at a time when your infant is 
usually awake and playing. 
During the first session I would like to videotape you 
and your infant playing with a number of toys that I bring 
to your home. This situation will allow the assessment of 
mother-infant interaction. I would then like to interview 
you about how you and your infant acted during the videotape 
and if you felt it was natural for the two of you. Next, I 
would like to assess your infant's developmental skills. 
This will include an observation of your infant's gross 
motor skil Is or how he or she moves when you are hold 
him/her, and how your infant responds and plays with rings, 
rattles, blocks, and other toys I present to him or her. 
Finally, I will talk to you for one hour about different and 
new ways to play with your baby. 
The second session will also include a videotape of you 
and your infant followed by the same interview concerning 
you and your infant's play behaviors. The videotape will be 
made for research purposes only. 
I believe this study will yield valuable results about 
the manner in which mothers and infants interact, but there 
wil 1 not necessarily be any direct benefit to you as a 
participant. However, I am prepared to answer any questions 
that you may have about this study. In any discussions of 
the results, individual infants or mothers will never be 
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identified. Whether you choose to participate or not will 
affect neither your relations with University Hospitals, 
Center for Health Sciences, nor the Waisman Center. You are 
free to withdraw from this study at any time for any reason. 
In summary, the session I am inviting you to 
participate in includes: 1) a) a 15-minute videotape of you 
and your child playing, b) a 5-minute interview concerning 
the validity of the behaviors videotaped, and c) a 15-45 
minute developmental skill assessment of your child; 2) a) 
one hour of information about new and different ways to play 
with your baby, b) a 15-minute videotape of you and your 
infant playing, c) a 5-minute interview about you and your 
infant's play behaviors; and 3) a) a 15-minute videotape of 
you and your infant playing and b) a 5-minute interview 
about you and your infant's play behaviors. 
Sincerely, 
Jodie S. Redditi, M.S., O.T.R. 
Pediatric Occupational Therapist 
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Consent Form 
I have read the attached description of the study and agree 
to participate in this study, "Mother-Cerebral-pal sied and 
Nondelayed Infant Interaction with Subsequent Intervention 
for Mother-Cerebral-pal sied Infant Dyads." 
Signature Date 
Child's Name Child's Birthdate 
Address Phone Number 
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APPENDIX G: 
LETTERS OF INTENT AND CONSENT FORMS 
SENT TO PARENTS OF NONDELAYED INFANTS 
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Iowa State University of 
Science and Technology 
Child Development Department 
101 Child Development Building 
Ames, Iowa 50011 
Dear Parents: 
I am writing to you to request your participation in a 
study I am conducting concerning mother-infant interaction 
in a free-play situation. 
If you agree to participate, I would like to see you 
and your infant for one session in your home. During the 
session I will bring a number of toys for you and your 
infant to play with as I videotape the two of you for 15 
minutes. You will then be asked to respond to a brief 
interview regarding the validity of the behavior videotaped. 
Finally, I will assess the developmenta1 skills of your 
infant. This will include an observation of how your infant 
responds and plays with rings, rattles, blocks, and other 
toys I present to him or her. The whole session would be 
less than 2 hours and would be scheduled for the convenience 
of you and your infant. More details about the session are 
contained in the accompanying enclosure. 
I will be calling you shortly to find out whether you 
are willing to participate. Feel free to ask any questions 
that you may have when I call. We can then arrange an 
appointment at a time suitable for you. 
Whether .you choose to participate in this study or not, 
your relations with Iowa State University will not be 
affected. 
Sincerely, 
Jodie S. Redditi, M.S., O.T.R. 
Pediatric Occupational Therapist 
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Consent Form 
I have read the attached description of the study and agree 
to participate in this study, "Mother-Cerebral-pal sied and 
Nondelayed Infant Interaction with Subsequent Intervention 
for Mother-Cerebral-pal sied Infant Dyads." 
Signature Date 
Child's Name Child's Birthdate 
Address Phone Number 
